Intraparenchymal infusions of 192 IgG-saporin: development of a method for selective and discrete lesioning of cholinergic basal forebrain nuclei.
The immunotoxin 192 IgG-saporin has a high degree of selectivity for cholinergic neurons within the basal forebrain (CBF). Intracerebroventricular delivery of 192 IgG-saporin results in a diffuse and massive depletion of choline acetyltransferase (ChAT) activity in projections of the CBF, and non-selective loss of Purkinje cells. To dissociate the basal-cortical and septo-hippocampal cholinergic systems and to minimize non-specific effects, we developed intraparenchymal parameters to deliver 192 IgG-saporin discretely to either the nucleus basalis magnocellularis (NBM) or the medial septum (MS). Intraparenchymal administration of the immunotoxin into the NBM or MS resulted in a dose-dependent depletion of ChAT activity in the corresponding projection areas and a concomitant loss of ChAT immunoreactive neurons in both nuclei. Both lesions were regionally restricted, having a minimal diffusion into adjacent CBF nuclei. Control infusions did not result in non-specific parenchymal damage. In addition, immunotoxic infusions had no effect on monoamine neurotransmitter systems. By optimizing the dosages for both CBF nuclei, we maximized ChAT depletion while minimizing diffusion into the adjacent CBF nuclei. This study delineated injection parameters enabling a selective dissociation of two cholinergic subpopulations in the basal forebrain for further functional characterization.